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UIAST t onitoring ef Adrframe, ADC, and SAC
Systems Cor (XCART Vehdols

1. The purjves of this meworsndum is to keep you informed of
gome of the technical problems that seem to warrmnt close attention
in the DICAXT nrojraa. These "aress of eencern™ have been discussed
with tie individual contractors, but no sction has been taken Lo
request sdditional study, desim, and/or changes due to my status
as & monitor in these prograns. Some recommandsd gourses of sction
are included 2t the sof of Lbis report.

2 LLAATED ve SQUIVALENE AYRSFSEDt A large difference of
opinion o balwesn LAC and w8 as to the proper sirspecd tioat
astablisies the alreraft struciursl lisit snd lence, the primery
pilot reference. In my dlscussion of thiswith [ ] a rough
“ragh was presenied stowing that tie etreetural limit, expressed in
torus of equivalent alrspsed, doss change with altitude. Thus, 1f
a ppesd limit is impozed on the sircraft less tian the desisn limdt, -
the pllot san use ons mpoed indication and noced not weryy aboul
strustural failure in this respeet. Thls speed limit, howsver, wien
exprecsed in terms of sguivalent girspeed at scwe relatively nlzh
altitude, restricts the use of full performance capabilily eanvelope
for all lesasr altitudea., If, in fact, the alreraft structural
itmits are & funstion of equivalent alrspeed, wo must acsept this
perforzsnce loss or sive the pAlot & cemplax climb md descent air-
opesd schadule. However, volume I, ACARD Flizht Test 'anual, sisles
in pard, "Calivrated airspood ism of interest becawse it provides tie
plot with a messure of dynamis pressure, go, on whish, sbove all,
doperd the high speed strustural problems." This sirspeed does
provide the pilot with a3 structural limitation thst le independent
of altitude and furtier allows for operstion within the fuil
porformence~structural envelope. Lockhesd furiher states that it )
is noi possible 1o sccurately measure oalibrated alrspesd behdnd the
shock wave st hizh Hach nmunbers due to the inabiliity to properly
locats the static source, and hence we mmst uss equivalent airspeed.
However, tne method to be used by the Honeywell Air Dats Computer is
to measurs this same calibrpted alrspesd, ecwpare it with presswre
aliitude, and then throw): & mehanical ia@dtmic egn, present
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squivalent airepesd. Tuls, then, is suppesed to provide an sccurate
alrspoed by measuring an insccurste airepeed and compmring it with a
static pressure token from statie port that samnot Le properly located.
“re method requived Lo provide equivalent sirepesd nscesasitates
furtier eomplication to the AN system. This is not in keeping with
tihe pidlesophy of siwple, fall-safe systems. If, in fact, tide
equivalent adrspoed is ibe nacessary parameier, we will have Lo acoupt
tie axditional complendty of the ABC system wnd the added 1 sost of
524 o400 for enginesring and 557C for eash wndt. Comtrary io tio eable
, equivalent airepeed is not supplied to the IN3. The ADC

es only statie pressure to the guldance system. I do not believs

that equivalent alrspeed is a nscessary peraseter.

_ 3. ZANDLITT AUGIENTATIONT Tho design of tie 3AS sppears well
in hend to mailafy the LAC requirements based en presently availshle
deta. The oasie probles coafronting el is the lack of dais and the
ehange in dits as wore wind tuvel and serovdynamie studles are come
pleted. A ssricus stgbllity and cemtrol moblsm dosa sxist Letween
0.4 #nd 1.8 bach musber at 35,000 feet (formerly the estimats was
from Q.2 to l.4). The latest change in data now predicts a possibls
serious plich instability at lach 3.2 as angle of gttack is imcreased.
All work se far has bean based on stability and control derivatives
for tie rigid alrplmme. o date is avatlabls to cospensate for

asro anfi/ar thorsalolasticity. IH s allowing spase in tho sysbenm
for sisht additiongl eireuts “aards® as a buffer for the later inputs.
Primarily, the preblen is one of time sehedy and Insresss: ocosts.
The present aysien (Lo o delivered in Desember) will, at best, have
Lo be aliered Lo fii tie results of the f1izht test investization,
oven for thne rigld bedy consdiderations. To progress furthor, sce
estimate of bondlng will have to be introducsd, cireults desimmed,
than fabriested and chocked, retested in flisut tesl, and optimized.
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he BUICPTIOCE As with the SA3, the design of the sutopilot
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ssons sstisfactory with prosent date imputs. 7The recemt ahave Lo
include altsiuate leading informstion to the awtopilel in case of INS
fallure offers & larpe increass in uwbilisation capability, One big
advantess 1s that this ehange ellows testing of the muopilot even
with the INi removal from the alreraft. The requirauent for the AP

to campensale for the ywwing moment with engine 7lgme-out Las spot-
Uzited other areas that mey couse concern. LAD has expreased i
opinion that four degrevcs of aldsslip may induce flame-cut. Since
ﬂdﬁﬁswaminletm, there may be & similar proulsm
with laroe changein angle of stisek. Hhen one engine is8 lost at max
spead, a nose down pitcl change of spproxbmstely 17 degreos is required
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to maduntaln ach 3.2. The rate of change requived ias not been
deteruined. I tiis rete is rapid encugh to impese sere ¢ en the
alreraft, additionsl fusl feed snd/or lubricstdon problems ray be
sncountered on the sood engline.

5. FALLAUAN. 00000700 The need for artlificlal systema to pro-
vide sabtiafactory Fiyln ¢raracteristies hass bween adequatuly streseed
in rodundant ond iripls ¢lroulis of the stabllity augsentatlion systenm.
he dusl pfelnues Jor lateral stability and triple chammels for piieh
&l yaw ave all inderondent of eseh other and provide for sdditional
inputa Lo Lie centrol suwrlace actustors in zese of single cireuit
fallure. It mey be, Lowever, that tids eemcept bHas not been cwrriad
seepletely Lirowh the gyetem. ALL inpute to the muliipls chawmels
came for a single sourced the piiot-stebic tube. Althoush failwre
of the piiot tube is not common, it 1s not withowt prevedent. Tue
need for sn alternate source sbould be investigsted. A side losue
of {hls problam is the AK program. Tho dradngs in tiw A-12 hroshure
do mot, Joeate the position of the pdtut tube. Cemerally, this boom
shiould be far enough akead of the gireraft to pemdt tie supsrscnic
stalic port o be ahead of the fuselage bow wave, 4s such, Lids
spike may lesd to coupliostions not being Lnvestigzeted in tho A
progren.

a. Tm:swﬁfwaquimw“mmmew
airapsed for the pllot and, henes, alr dsta cosputer.

h. Tie pessible loss of engine dus to rapid plteh changes

with less of ons enzine and/or large ehanges in sngle of pitask
1& tﬂm:

¢, The posalble need for s redunds

it pltot-atatic source.
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